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Asteroid Explorer Hayabusa2 
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The Asteroid Explorer Hayabusa2 is the successor to 
Hayabusa (MUSES-C). Its mission is to explore one of the C-type 
asteroids in the universe, retrieve materials and bring them to 
Earth. The rock of C-type asteroids is considered to contain 
organic matter and water. Hayabusa2 explores the mystery of 
the origin of the sea water and the life on the earth in addition 
to the mystery of the earth's formation. 

While Hayabusa has recorded a number of world's first 
achievements, Hayabusa2 Is aimed at enhancing the reliability of 
asteroid exploration technologies. At the same time, Hayabusa2 
will challenge to obtain new technologies such as creation of 
artificial craters, high-speed communications in deep space, and 
new observation instruments. 

Hayabusa2 was launched on December 3, 2014 aboard H-IIA 
Launch Vehicle No. 26 from Tanegashima Space Center. In the 
current plan, Hayabusa2 will reach the asteroid in 2018 and 
return to Earth in 2020. 
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Advancing Japan's unique space exploration technology through Hayabusa2 

Japan is collecting the results of space exploration missions unique to Japan such as Hayabusa, which 
attempted the first-ever sample return mission from an asteroid, and IKAROS, a small solar power sail 
demonstrator. Hayabusa2 will validate the acquired deep space exploration technology unique to Japan and 
present challenges for new technologies, including a collision device called the Small Carry-on Impactor (SCI), 
which will be used to create an artificial crater on an asteroid. Japan aims to continue standing at the frontline 
of space exploration. 

The basic structure of Hayabusa2 is almost the same as that of Hayabusa; however, some novel technologies 
have been introduced. Based on experience with malfunctions in Hayabusa, we have not only improved the 
reliability and durability of the explorer but also developed and strengthened an automatic and autonomous 
system that combines technology by which the explorer autonomously controls itself and the function of a 
ground station (remote control by a human who considers all factors) in order to ensure successful landing and 
sampling on a distant asteroid. This exploration technology is an advantage that Japan has over other countries. 

In addition, Hayabusa2 has a small lander called MASCOT, provided through international collaboration with 
Germany and France, for detailed observation of the asteroid surface and small rovers (MINERVA-II; successor 
to MINERVA mounted on Hayabusa) developed by Japan aboard. 
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Approaching the mystery of the Solar System and the birth of life 


Organic matter serving as the precursors to life and seawater on Earth is believed to have already existed in 
interstellar gas at the birth of the Solar System (more than 4.6 billion years ago). Hayabusa2 will explore the 
C-type asteroid “1999 JU3,” which is considered to retain records of the era and place of the Solar System's 
birth. Hayabusa2 is expected to find key information for understanding the origin and evolution of the Solar 
System, Earth, and life through scientific observation of the asteroid “1999 JU3” and sample return. 

In addition to scientific observation of the asteroid “1999 JU3” and sample return, Hayabusa2 will take on 
the new challenge of creating an artificial crater on the surface of the asteroid by an impactor and collect 
samples that have not been exposed to sunlight and the solar wind from inside the asteroid. Through the 
world's first attempt, JAXA aims to establish an advanced technology to lead future deep space exploration. 


ERAS Target body : 1999 JUs (C2! - HHERRGH/|\2k C-type, Near Earth Object) 

i= Mass : 600 kg 

AX& Size : =E#S(K Main structure : 1.0m x1.6mx1.4m_ /\>8)LEEBSIE Panel span : 6.0m 
(AAs (English) 


http://www.jaxa.jp/projects/sat/nayabusa2/ 
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Hayabusa2 heading toward an artificial crater for sampling, controlled by its 
automatic and autonomous system (conceptual drawing) 
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Small Carry-on Impactor 
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Moment of creation of an artificial crater by SCI (conceptual 
drawing). Hayabusa2 hides behind the asteroid to avoid 
collision with fragments. 


http://global.jaxa.jp/projects/sat/hnayabusa2/ 


JAXADITO4 (AAR 
http://www.jaxa.jp/ 


JAXA Website (English) 
http://global.jaxa.jp/ 





Explore to Realize 


TUPRN, aS PASE, AVEDTERC COKE 
ISRROBIC(RURAIS. AP AMICSAS<PEACN 
CHUStCEONTWET. COKDEGRUREMe PAL TC 
LICH CREA RIARECTAOCUOOIE, ARMA F (LY 
OVID) EEOHRAE CHOCED | SURESH OK 
Wofal/ VRID IPCC) JS CREACNCUAST. BLrPOVIL 
WH=VLYsy (EarthCARE: Earth Clouds, Aerosols 
and Radiation Explorer) (4, ZN5SO I AtgIS& AIO. 
PBR AAMICRMS SOCCe A BLCMINFRRE 
(ESA: European Space Agency) c¢OBRMHETO 
TEI CSc 

JAXA CS 8G A Tt sts (NICT) Ik. EarthCARE fa 
BSTHICBSLYC, BIOIrP1UYIL—A(CPR: Cloud 
Profiling Radar) cst RWOReRe URRY TIS 
—L—VeRxL CUES. JAXAENICT(KEarthCARE/ 
CPRIOVYIFAKC. MNECORRG7IO BR. AAO 
Vin OD 4S} SF $52 fil 720 158 DTC TE EA) D ee Bl 2 IAL. MW DK ERI 
ReFOeEVDSAPA IO REICSMUCUCES. 


Sl/OVNHayYay/2ZI077{UYILD—-Y 


Earth Clouds, Aerosols and Radiation Explorer / 


Cloud Profiling Radar 





Human activities are said to be responsible for the large 
climate changes that we have been experiencing in recent 
years such as torrential rains and extremely hot or cold 
summers. The Intergovernmental Panel on Climate Change 
(IPCC) has reported that the largest errors when predicting 
these climate changes are induced by a lack of understanding 
of atmospheric fine particles, or aerosols, and clouds, and the 
interactions between them. The Earth Clouds, Aerosols and 
Radiation Explorer (EarthCARE) Is an international joint project 
with the European Space Agency (ESA) that aims to observe 
the three-dimensional structures of clouds and aerosols and 
to drastically reduce climate change prediction errors. 

In the EarthCARE satellite mission, JAXA and the National 
Institute of Information and Communications Technology 
(NICT) have been developing Cloud Profiling Radar (CPR), the 
world’s first satellite-borne millimeter-wave Doppler radar. 
Through the EarthCARE/CPR project and_ international 
collaboration with Europe, JAXA and NICT will achieve the 
world's first observation of these phenomena using Japan’s 
State-of-the-art scientific technology, and contribute to 
preserving the Earth's environment — a common issue for all 
of humanity. 
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@Reducing Errors in Climate Change Prediction by Observing Aerosols and Clouds 

Although the umbrella effect of aerosols is known to far exceed the greenhouse effect 
caused by carbon dioxide in many parts of Asia, the impact of aerosols on climate has not 
yet been adequately quantified. The situation is further complicated by that fact that 
climate predictions using the latest in supercomputers around the world produce differing 
results on how clouds will behave in the future. For example, will climate changes be 
accompanied by an increasing occurrence of clouds causing torrential rains, and will such 


clouds have greater capacity for such rain effects. Understanding the details of aerosols 
and clouds is crucial for reducing such differences in climate change prediction. 
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@Cloud Profiling Radar: The World's First Millimeter-wave Doppler Radar 

The EarthCARE satellite will carry four observation instruments developed by Japan and 
ESA that will conduct a new and challenging precise synergetic observation — the global 
three-dimensional observation of clouds and aerosols. 

Based on NICTS millimeter-wave radar technology, the Cloud Profiling Radar (CPR) jointly 
developed by JAXA and NICT is the world's first cloud radar that measures the upward and 
downward flow velocity within a cloud while observing its vertical structure. In addition to 
CPR, ESA has also been developing the Atmospheric Lidar (ATLID) which mainly observes 
the vertical structure of aerosols, the Multi-Spectral Imager (MSI) which observes horizontal 
distribution, as well as the Broadband Radiometer (BBR) which observes the energy flux at 
top of the atmosphere. The EarthCARE satellite mission is aiming at a launch in 2018 
aboard a Soyuz rocket. 
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@contributing to Advancements in Future Climate Change Prediction 

The EarthCARE observation results will be evaluated with Europe by a joint science team, 
and will be provided to Japanese and European institutions conducting climate change 
prediction studies. EarthCARE will contribute to society by significantly improving future 
climate prediction results and prediction accuracy for severe weather events that have been 
occurring frequently, such as torrential rain. 
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asuring the Key to Climate Change Prediction : Aerosols and Clouds 
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(English) http://www.esa.int/Our_Activities/Observing_the_Earth/The_Living_Planet_Programme/Earth_Explorers/EarthCARE 
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Japan Aerospace Exploration Agency 

Public Affairs Department 

Ochanomizu sola city,4-6 Kandasurugadai, 
Chiyoda-ku Tokyo 101-8008, Japan 
Phone:+81-3-5289-3650 —-Fax:+81-3-3258-5051 
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HISAKI:Spectroscopic Planet Observatory for 
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Recognition of Interaction of Atmosphere 
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Spectroscopic Planet Observatory tor Recognition of Interaction 
of Atmosphere (HISAKI) is the world’s first observation satellite for 
remotely observing such planets as Venus, Mars, and Jupiter from 
an orbit around the Earth. Capturing the extreme ultraviolet rays 
(EUVs) emitted from a planet and its periphery, which cannot be 
observed from the ground, allows us to collect information on the 
atmosphere that flows into space and the magnetosphere 
covering the planet. This enables us to analyze the composition of 
the atmosphere and the behavior of the magnetosphere. 

Our primary theme is each planet's magnetosphere, the region 
where the magnetic field of a planet has influence. By simultaneously 
determining the magnetosphere variability of Jupiter, the planet 
with the strongest magnetic field in the solar system, and the solar 
wind variability, we will unveil the solar wind mechanism that 
affects Jupiter's magnetosphere. 

Another theme is the atmosphere of Earth-like planets. The 
atmosphere of a planet without a magnetosphere, such as Venus 
and Mars, evolves by being stripped away by the solar wind 
blowing from the Sun. The current state of the atmospheric 
evolution of a planet can be identified by determining the total 
mass of atmospheric components flowing out of the planet. 

HISAKI onboard the Epsilon-1 was launched from the Uchinoura 
Space Center on September 14, 2013. 
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netary observation mission to resolve the mysteries of atmosphere and magnetosphere 
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In a world’s first attempt, HISAKI will try to determine the distribution of a planet's atmosphere and plasma that are under the influence 


of solar wind. 


Extreme ultraviolet rays (EUVs) refer to a range of UV rays with extremely short wavelengths. The EUV range pertains to a region of light 
Suited for analyzing the atmosphere of a planet. Since EUVs are absorbed by the Earth's atmosphere, they cannot be observed on the 
ground, only in space. Since very little has been done previously using EUVs to observe the universe, innovative discoveries are anticipated. 
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Mission 1 


Studying the magnetosphere of planets 


The Earth has a magnetic field which may be likened to having a 
huge bar magnet in Its core. The magnetosphere Is a region in space 
into which the energy of a planet's magnetic field can reach. 
Mercury, Jupiter, and Saturn also have magnetospheres. The 
magnetosphere that protects the environment of a planet from solar 
wind may occasionally break apart generating a violently brilliant 
aurora. By observing Jupiter, with its strongest magnetic field in the 
solar system and with a magnetosphere that differs from the Earth’s, 
we will be able to determine the penetration path and depth of 
solar wind energy. 


Jupiter: The planet has an inherent magnetic field that is 10,000 
times stronger than that of the Earth and rotates on its axis at a high 
speed of ten hours per cycle. Gas generated from eruptions on 
Jupiter's volcanic moon lo fills the planet's magnetosphere making it 
ten times as large as that of the Sun. 


Mission 2 


Studying the atmosphere of planets 


Thanks to the atmosphere covering our planet, an atmosphere that 
contains oxygen, our Earth sustains an environment in which a variety of 
creatures can live and thrive. In contrast, while Venus and Mars are Earth-like 
planets in the same solar system, their atmospheres differ substantially from 
that of the Earth. We aim to find out what sort of events occurred in the 
embryonic stage of the solar system by analyzing the mechanism by which 
the strong solar wind allows the atmosphere of a planet to flow into space. 


Mars and Venus: With gravities that are 40% and 98% of the Earth’s 
gravity, respectively, and temperatures and atmospheric pressures of minus 
60 degrees centigrade and 0.01 atm for Mars, and 400 degrees centigrade 
and 90 atm for Venus — these two planets have environments that are 
thoroughly exotic compared with that of the Earth. Since both Mars and 
Venus have weak inherent magnetic fields, their atmospheres are blown off 
by the solar wind and massively flow out into space. 


[Oe*e]i47~E  HISAKI specifications 
mas = 


M348kg 
Mass of the satellite Approx. 348 kg 


MIOOW 
Generated electric power | Approx. 900 W 


Ale 


Observation orbit 


SEW950 ~1 150km (Se) 
Altitude approx. 950 to 1,150 km (Elliptical orbit) 





_--® NAB 
Bus section 


7M 


eli 
Attitude control 


= Shs alle) Geta OMA) 
Triaxial attitude control 
(Directional precision 5 angular seconds) 





Approx. 7m 





(Bass Japanese) 
http://www. isas.jaxa.jp/j/enterp/missions/hisaki/ 
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Japan Aerospace Exploration Agency 

Public Affairs Department 
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Chiyoda-ku, Tokyo 101-8008, Japan 
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(2838 English) 
http://www. isas.jaxa.jp/e/enterp/missions/hisaki/ 
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JAXA Website 

http://www.jaxa.jp/ 

JAXAX—JLO—-EX 

JAXA Mail Service 
http://www.jaxa.jp/pr/mail 
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Institute of Space and Astronautical Science Website 
http://www.isas.jaxa.jp/ 
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IHIKO CIAO FS (VAAR—A)ICIA, HERO BTA 
OPOIce CHBULAILDE-OBFPIAAY DS Sich 
ASNTCWSMAR ES (ORPY PUY RI DBOKRS. CCle 
Doe lLA)/VE-OBTI4. ALSBZ#OIVEI—9—-O 
aR ES) Pres. FR RTLORm ds <e5|AHCTEC. CK 
CHRGRESBICSLET. 

CNSOSBLAIDE—-BHA. ABEBOANICHATS 
VAAN—ADKMRAS (FHR) CEB CEEME 
DAICO@HROIRLCWES . SLRILE-OBFRED 
ADICHRANCEENSGOD, FICFHRILEDASICH 
SDS OODEMSDICT OOM. VAAN—-ARBAE 
(ERG)OBNCS. 

ERGIA,. COKSGBFOMRD HCO CUSGEBAD 
NCTWIOYAAKR -AODOTEAHT CBF P1AYORA 
Aa (TUKT . MHRA OBFOMIRABRI OIeH, 
Ach BAA LICH IBALL C. RAR OAH CIAL) 
LA)LDE—SsiRlCpics CiBRAICHAILET . 

ERGI44 FYOVOFVHICKIC, AZZ ee 
FID SIS FF S5NOSPECT. 


VA AN—APRB IE (ERG) 
ERG : Exploration of energization 
and Radiation in Geospace 


The region of outer space near the Earth, known as geospace, 
is populated by a large volume of very high-energy electrons and 
ions trapped in the Van Allen radiation belts by the Earth’s 
magnetic field. These energetic highly charged particles cause a 
variety of problems such as the malfunctioning of the computers 
on satellites and undesirable charging of equipment, or radiation 
exposure to astronauts. 

Along with large-scale changes in geospace (space storms) due 
to disturbances from the solar wind, these highly energetic 
electrons repeatedly form and vanish. The purpose of the geospace 
exploration satellite, Exploration of energization and Radiation in 
Geospace (ERG), is to reveal how these high-energy electrons 
are accelerated and created, and how space storms develop. 

ERG will make a comprehensive observation of the electrons 
and ions near the equatorial plane in geospace, which is thought 
to be the area where the acceleration of such electrons is 
occurring. In order to understand the acceleration of electrons in 
the radiation belts, ERG will be equipped with newly developed 
instruments and continuously observe over a wide energy range in 
the equatorial plane of the radiation belts. 

The ERG satellite is scheduled to be launched by the Epsilon 
Launch Vehicle trom Uchinoura Space Center. 
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@ Wide range of contributions from space weather research to planetary exploration 

Since highly energized particles in the radiation belts can cause malfunctions 
of the computers on satellites and damage equipment through electrostatic 
charge, or threaten the astronauts with radiation exposure, space weather 
research for forecasting changes in geospace is an important aspect of this 
project. 

Besides our Earth, other planets like Jupiter and Saturn also have radiation 
belts. A phenomenon known to be happening in various parts of the universe is 
that electrons are being accelerated close to the speed of light. The findings of 
the particle acceleration studies by the ERG satellite can also help unlock the 
mysteries of such particle acceleration occurring throughout the universe. In 
addition, the development of measuring instruments that can operate in 
powerful radiation environments will also be useful for the future exploration of 
planets with intense radiation belts, such as Jupiter. 
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@ ERG project combines satellite, ground networks and simulation/ integrated studies 

In order to understand the development of space storms and their effects 
that cause changes to the radiation belts, it is necessary to grasp what Is 
occurring throughout the entire geospace region. In addition to detailed 
observation by the ERG satellite, the ERG project will combine remote 
sensing from ground networks with simulation and integrated analysis in 
order to comprehensively clarify the phenomena in this region. 
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@ Playing a role in global observations through collaborations with other countries 

The planned launch schedule of the ERG satellite will coincide with the 
programs of the United States and Russia which will also observe the 
radiation belt by satellite. We will take advantage of this valuable 
opportunity of having multiple satellites available to make observations at 
the same time, and continue to study geospace through collaborations 
across the satellite observation programs of each of our countries. 


(AAss Japanese) 
http://www.jaxa.jp/projects/sat/erg/index_j.htm| 
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bing the mysteries of electron acceleration occurring near the Earth 
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Illustration of spatial structure of radiation-belt electrons. The belt-like distribution of 
charged particles surrounding the Earth is composed of two layers of radiation known 
as the inner belt and outer belt, and between these two belts is a gap called the slot. 
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elie leh | 20 1 6 (V7) 
Launch | JFY 2016 (Scheduled) 


a) AZ 22 fel APT 


a) Uchinoura Space Center (USC) 
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Launch Vehicle | Epsilon 


‘1a a= M355kg 
Configuration Weight About 355kg 


je ibm W350km seitheR HGOOO0OkKm 
Orbit aoe Perigee: about 350 km, Apogee: about 30,000 km 

(ha W31E 

Inclination About 31° 

58 AM#e 

Type of Orbit Elliptical orbit 

falRA KYO AF TE 

Period about 9hours. 


el (Anh SPRINT/\A 
el bus SPRINT bus 


(2858 English) 
; . a? http://www.jaxa.jp/projects/sat/erg/index_e.htm| 


JAXADITDOA 
JAXA Website 


T101-8008 SsReB FARES A4 CHR KVSYs, = -http://www.jaxa.jp/ 


JAXA Website (English) 
http://global.jaxa.jp/ 


FRAN SHAROULIOTh 
Institute of Space and Astronautical Science Website 


BAMVEOALTURT Phone:+81-3-5289-3650 Fax:+81-3-3258-5051 http://www. isas.jaxa.jp/j/ 


JSF1601 





Explore to Realize 


HPieeSlcl Cc ZOOkm KOR Se lt (HRSE RE] 
EMAN. CNECOALHEICED CRHHOR ERE 
Co COMES Rae =tAS ORO Al SD 
Ke & & = tx i at BR HH (SLATS : Super Low 
Altitude Test Satellite) Cd .faRee CORT ORE 
I§CFTHCEC MWECKOU KOTO. HFHROED 
ARREIC. Eel GY Oa SHI OR. BeOS - tJOL 
FIA ROIS EDFA AN CUES « 

SLATS DARTS ORS See Cld4,.S< Op Al ei 
SO Els 4S 600~800 kmO sis lc tk 1000 
HOKRO BN SIT OTEOD, HERICIKANKSOMEDMA 
BETIKLOKRTD SAXAIK COREAHIRI SITOIOA HA 
YoIwy RICIENAR OR AWD 1OGRL1 AY LY 
VERA LL RTE. AMOR NE CK CAONEORE 
wh LC thes Ci RA lCD]/e 3 CHB Cit ST 
AICDO RANT Kalk LET o 

SLATS @ AL) CHEESE COSBiS Lilt alk 47). #6 
(Kee ZORAMclcglttc-FeAGHLEG. 


Rea EN rey FSS fe) S= 52 GT ST Bie te 


SLATS: Super Low Altitude Test Satellite 





The Super Low Altitude Test Satellite (SLATS) is the first 
Earth observation satellite to use a super low orbit. A "super 
low orbit" refers to an orbit with an altitude lower than 300 
km. This orbit is an undeveloped region and it has yet to be 
Tully utilized by satellites. Satellites in a super low orbit will 
bring benefits such as high resolution observations for 
optical imagers, low power transmissions for active sensors, 
and cost reductions for satellite manufacturing and 
launches. This is due to the closer range to the Earth. 

A satellite in a super low orbit like SLATS will be exposed to 
air resistance, which is approximately 1,000 times greater 
than that of most Earth observation satellites at an altitude 
of 600 to 800 km. Consequently, this type of satellite will 
require a greater amount of fuel than conventional 
satellites. In order to solve the atmospheric drag issue, JAXA 
has adopted an ion engine. The ion engine uses fuel 10 
times more efficiently than gas jets. Furthermore, we are 
developing a compact satellite to minimize air resistance, 
and will verify that our technology can support orbiting at 
super low altitudes over an extended period of time. 

Then JAXA will take the first step toward practical 
application of a super low altitude satellite. 
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veloping super low orbits and creating a new satellite 
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SLATS will use the ion engine technology developed by JAXA in order to verity its technology for orbit control at super low altitudes. 
The test satellite will also collect technical data related to the atmosphere, which will be used in the design of future satellites. 


Furthermore, SLATS will photograph the Earth, and its technology will be evaluated for future Earth observation satellites. 
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lon engine 

For a super low altitude satellite, strong thrusters are not required, 
although atmospheric resistance increases. A thrust equivalent to the 
weight of one small coin such as a dime Is sufficient. A long-life and 
high-fuel efficiency thruster is required. An ion engine is the most 
appropriate type of space engine, when considering these conditions. 
From the perspective of exerting the greatest possible thrust, the 
propellant used in the SLATS ion engine is xenon gas, which is the 
same propellant that was used in Hayabusa. Furthermore, SLATS uses 
technology developed for KIKU No. 8, which realizes greater thrust 
than Hayabusa. 


Atomic oxygen monitoring system 

The atmosphere becomes denser as we come closer to the surface of 
the Earth, and a substance called "atomic oxygen" increases at super 
low altitudes. Atomic oxygen is known to damage the golden thermal 
control films (Multi-Layer Insulation) that are used for satellites. 

Normally, oxygen gas consists of two atoms which enter a covalent 
bond and form a molecule. Atomic oxygen refers to a state in which 
oxygen gas separates due to space radiation and ultraviolet rays, 
existing as a single atom. This makes atomic oxygen highly reactive and 
causes it to damage material used on the surface of satellites. 

For SLATS, countermeasures have been taken such as applying a coating 
which is highly resistant to atomic oxygen to the outer surface of the 
multi-layer insulation. SLATS is also equipped with an atomic oxygen 
monitoring system which measures the concentration of atomic oxygen 
and the deterioration of materials when reacting with atomic oxygen. 
The acquired data will be used in the design of future super low altitude 
satellites. 


(t#& Specifications 


Tea / Item {PR Specifications 


THA 2.5(X) x 5.2(Y) x 0.9m(Z) 
Size (8/38 _F ReBAARE 
2.5 (X) x 5.2 (Y) x 0.9 m (Z) 
(when expanded in orbit) 


2S AOQOkgLAR 
Mass 400 kg or less 


E+ BT 1 140WELLE 
Generated power 1,140 W or more 


axel Aron 


OTE 
Design life 2 years or longer 
BE es 268km~180km 
Orbit Altitude of 268 km to 180 km 


JAXADITU-4 kK ( AAG 
http://www.jaxa.jp/ 


JAXA Website (English) 
http://global.jaxa.jp/ 
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GOSAT-2: Greenhouse gases Observing SATellite-2 
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Experts say that greenhouse gases produced by human activity 
represent one of the biggest causes of global warming. The 
Intragovernmental Panel on Climate Change (IPCC), an interna- 
tional organization of specialists that conducts scientific research 
on climate change and evaluates related climate policies, released 
its Fifth Assessment Report in 2013. In the document, the 
authors warned that “Warming of the climate system is unequiv- 
ocal... It is extremely likely that human influence has been the 
dominant cause of the observed warming since the mid-20th 
century... Continued emissions of greenhouse gases will cause 
further warming and changes in all components of the climate 
system.” 

Hoping to advance research on the global warming phenome- 
non, JAXA has joined forces with the Ministry of the Environ- 
ment and the National Institute for Environmental Studies to 
develop “IBUKI” (GOSAT) — the Greenhouse gases Observing 
SATellite — and commence GOSAF-based observations of carbon 
dioxide and methane in 2009. Prior to the creation of the IBUKI, 
researchers struggled with obtaining accurate, consistent data for 
comparison purposes due to the limited observation scope and 
the fact that different countries gathered observation data at 
different levels of precision and tabulated the results via different 
methods. The IBUKI, however, made it possible to get an 
accurate map of carbon dioxide and methane concentrations 
around the globe. 

As the successor to the IBUKI mission, GOSAT-2 aims to gather 
observations of greenhouse gases with higher levels of accuracy 
via even higher-performance onboard observation sensors. The 
project will serve to provide observation data to environmental 
administrations and drive international anti-global warming efforts. 









Allieae the Ob tas 


WA | E5 | EHE. CHOCO meM RIAD 


Taking over from IBUKI to enhance the functionality and performance of greenhouse gas observations 
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The GOSAT-2 “eye”: An upgraded IBUKI 


The IBUKI observed carbon dioxide and methane at accuracy levels of 4 pom*! and 34 ppb,*2 
respectively, at a 1,000-km mesh. In order to generate even more precise data, the goals for the 
GOSAT-2 are to measure carbon dioxide at 0.5 pom and methane at 5 ppb at a 500-km mesh. 
Developers have also enhanced the satellite's focused, target-point observation capabilities (target-point 
observation functionality), enabling the device to gather accurate readings from a broader range of 
target points — an ability that will be especially beneficial in evaluations of industrial areas, densely 
populated areas, and other areas with large quantities of greenhouse gas emissions. 
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Anthropogenic source or natural source? Carbon monoxide can determine 


In another improvement over its predecessor, the GOSAT-2 is also capable of monitoring carbon 
monoxide concentrations. Whereas carbon dioxide not only comes from anthropogenic sources like 
industrial activity and fuel combustion but also has natural origins in forests and biological activity, 
carbon monoxide emissions are byproducts of human activity alone — not the natural world. 
Analyzing combined observations of carbon dioxide and carbon monoxide will give researchers an 
effective means of estimating carbon dioxide emissions from anthropogenic sources. 
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Bill X—D (ESO SUA BE rae) 
A visualization of how GOSAT-2 conducts observations 
(Top: Normal observation; Bottom: Target-point observation) 
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Carbon dioxide, methane, carbon monoxide 


ES Uzi (GOSAT) GOSAT-2 


Seti CASICD.PMe SDOELIUY AGRE CT 
UIEED. 


PM 2.5: A new health hazard 
Airborne PM 2.5 has become an increasingly concerning 
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Observation accuracy 


EV Retin 
Orbit altitude 


beta, 1] OOOkmEA C4ppm (BIER). 
B4ppb( XY) 

4 ppm (carbon dioxide) and 34 ppb 
(methane) at a 1,000-km mesh over land 


666km 


beet 5 00km2ZACO.5ppm (BR ERS). 
5Sppb(XVv) 

0.5 ppm (carbon dioxide) and 5 ppb 
(methane) at a 500-km mesh over land 


613km 
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Sun-synchronous, sub-recurrent orbit 


A Rafal Ba Gl S08 
Sun-synchronous, sub-recurrent orbit 
1 3800474 1 55> 

13:00 +/- 15 min. 





6H 
6 days 





health hazard. The GOSAT-2 will help monitor PM 2.5 by — [Orbit type 
gathering the data that scientists need to estimate PM _ | Pe3crailitti7a7knby 1 SBFOOA= 1 523 
2.5 concentration levels. Local time on descending node | 13:00 +/- 15 min. 
ee 3A 
Revisit time 3 days 
*1 ppm: [1OOAAOW< 5p emg B42. IppmléO.0001%EIIL{B. SES on 5fe 
el that shows parts per million; 1 ppm is equivalent to Design life 5 years 
he _ a= ],750kg 
me ppb: oe ETD Biz. ] ppblt0.00 1 ppm, 0.000000 1 Mt Mass 1,750 kg 
a] UiIE. 


opb is a unit that shows “parts per billion’: 1 ppb is equivalent to 
0.001 ppm or 0.000000 1%. 
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5 years 
2,000kgLA 
2,000 kg (maximum) 
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Dimensions (with paddles open) 
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Chiyoda-ku Tokyo 101-8008,Japan 
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2.Am(X) x 2.6m(Y) x 3.7m(Z)(13.7m(Y)) 


9.38m(X) x 2.0m(Y) x 2.8m(Z)(16.5m(Y)) 
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JAXA Website (English) 


http://global.jaxa.jp/ 


